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Wafer with optical control modules in dicing paths 



The invention relates to a wafer, which wafer comprises a number of exposure 
fields and which wafer comprises a number of intersecting, lattice-like dicing path sections 
and a number of lattice grids in each exposure field, wherein each lattice field contains an IC, 
and which wafer comprises a first group of first dicing paths and a second group of second 
5 dicing paths, wherein all of the first dicing paths of the first group run parallel to a first 

direction and have a first path width and wherein all of the second dicing paths of the second 
group run parallel to a second direction intersecting the first direction and have a second path 
width, and wherein the first dicing paths consist of a plurality of first dicing path sections 
arranged consecutive to one another in the first direction and the second dicing paths consist 

10 of a plurality of second dicing path sections arranged consecutive to one another in the 

second direction, and wherein the first dicing paths and the second dicing paths are provided 
and designed for a subsequent segregation of the lattice fields and the ICs contained therein, 
and wherein each exposure field has a first edge extending parallel to the first direction and a 
second edge extending parallel to the first direction and lying opposite the first edge, and 

15 wherein at least two control module fields are assigned to each exposure field, each of which 
control module fields contains at least one optical control module. 



Such a wafer according to the design described in the first paragraph is known, 
20 for instance, from patent specification US 6,1 14,072 A, wherein the design described with 
reference to Figure 21 deserves particular attention. The known wafer is so designed that a 
first control module field of each exposure field immediately adjoins a first edge of the 
exposure field in question and that a second control module field of each exposure field 
immediately adjoins the second edge of the exposure field in question. Each control module 
25 field lies in a half of a first dicing path. As a result of this design, a first control module field 
and a second control module field of the two exposure fields in question lie between two 
rows of lattice fields of two exposure fields, which are arranged immediately adjacent to one 
another in the second direction, so that the distance extending in the second direction 
between two rows of lattice fields of two exposure fields, which are arranged immediately 
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adjacent to one another in the second direction, is determined by the double value of the 
width of a control module field. Owing to the fact that two such first control module fields lie 
between two rows of lattice fields of two exposure fields, which are arranged immediately 
adjacent to one another in the second direction, and of the fact that each control module field 
5 lies in a half of a first dicing path and two adjacent control module fields, therefore determine 
the width of a whole first dicing path and that all parallel dicing paths of a wafer, including 
the first dicing paths between the lattice fields within each exposure field, which run parallel 
to the first direction, must be of equal width if the stepper steps required in the production of 
the wafer and the production of the ICs are to be completed precisely in the testing, dicing 
10 and assembly phases, the first dicing paths running between the ICs of each exposure field 
also have to have the double width of the control module fields. As a result, a not 
insignificant proportion of the wafer surface is required for the totality of all dicing paths, 
which constitutes undesirable waste. 

15 

It is an object of the invention to eliminate the facts described above and to 
create an improved wafer. 

To achieve this object, features according to the invention are provided in a 
wafer according to the invention, so that a wafer according to the invention can be 

20 characterized in the following way: 

Wafer, which wafer comprises a number of exposure fields and which wafer 
comprises a number of intersecting, lattice-like dicing path sections and a number of lattice 
grids in each exposure field, wherein each lattice field contains an IC, and which wafer 
comprises a first group of first dicing paths and a second group of second dicing paths, 

25 wherein all of the first dicing paths of the first group run parallel to a first direction and have 
a first path width and wherein all of the second dicing paths of the second group run parallel 
to a second direction intersecting the first direction and have a second path width, and 
wherein the first dicing paths consist of a plurality of first dicing path sections arranged 
consecutive to one another in the first direction and the second dicing paths consist of a 

30 plurality of second dicing path sections arranged consecutive to one another in the second 
direction, and wherein the first dicing paths and the second dicing paths are provided and 
designed for a subsequent segregation of the lattice fields and the ICs contained therein, and 
wherein each exposure field has a first edge extending parallel to the first direction and a 
second edge extending parallel to the first direction and lying opposite the first edge, and 
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wherein at least two control module fields are assigned to each exposure field, each of which 
control module fields contains at least one optical control module, and wherein a first control 
module field of each exposure field immediately adjoins the first edge of the exposure field 
in question and lies in a first dicing path section and thus in a first dicing path between the 
5 first edge and a row of lattice fields lying parallel to the first direction, and wherein a second 
control module field of each exposure field lies at a preset distance from the second edge 
between two rows of lattice fields extending parallel to the first direction and arranged 
adjacent to one another, and thus likewise in a first dicing path. 

By the provision of the features according to the invention, it can be achieved 

10 in a simple way and without any additional costs that only one control module field, this 
being a first control module field, lies between two rows of lattice fields arranged 
immediately adjacent to one another in the second direction, which control module field lies 
in a first dicing path, so that the distance extending in the second direction between two rows 
of lattice fields of two exposure fields is determined only by the width of such a control 

15 module field. As a result, the width of the dicing paths provided between adjacent lattice 
fields within each exposure field is expediently likewise determined by the width of such a 
control module field only, i.e. by the single width of a first dicing path, so that the surface 
area of a wafer according to the invention can be utilized much better than that of a wafer 
according to prior art. In a wafer according to prior art, the widths of the first dicing paths 

20 running between the lattice fields and of the control module fields are known to lie in the 
range between 90 ]im and 120 jam, whereas in a wafer according to the invention - 
depending on the wafer manufacturing technology and the wafer process technology used — 
the widths of the first dicing paths and of the control module fields are or can be reduced to 
values between 80 |Lim and 20 \irn or 15 jam or 10 \im respectively, wherein particularly thin 

25 dicing blades are used for widths between 80 jum and 50 |Lim and the very small widths are 
subject to the precondition that so-called laser dicers are used for the subsequent segregation 
of the lattice fields or ICs, wherein so-called "red lasers" or "blue lasers" are used. The 
technologies known among experts under the names of "stealth dicing" and "scribe & break 
dicing" can also be applied. It can further be mentioned that each exposure field preferably 

30 has the shape of a rectangle or a square, may, however, alternatively have the shape of a 
diamond or a triangle. 

In a wafer according to the invention, a second control module field of each 
exposure field can lie in the central area of the exposure field in question. It has been found 
to be particularly advantageous if the second control module field of each exposure field 
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immediately adjoins the row of lattice fields, which row of lattice fields immediately adjoins 
the second edge of the exposure field in question. In this way, a maximum distance is ensured 
between the first control module field and the second control module field, which is 
advantageous with regard to the highly precise execution of the process steps executable or 
5 executed while using the optical control modules. 

It should finally be mentioned that the use of the measures according to the 
invention has been or is found to be most useful if the wafer is provided and used for the 
implementation of ICs with an IC surface area of approximately 2.0 to 10.0 mm x 2.0 to 10.0 
mm, i.e. approximately 4.0 to 100.0 mm 2 . It is further useful if the exposure fields are 

10 approximately 21.0 mm x 21.0 mm in size and if approximately 320 to 128 000 ICs (chips) 
are implemented on the wafer if its diameter is, for instance, 8.0 inches, amounting to a 
usable area of approximately 32 000 mm 2 for ICs. The measures according to the invention 
can, however, also be applied in wafers with a diameter of 4.0, 5.0, 6.0 and 12.0 inches. 

These and other aspects of the invention are apparent from and will be 

15 elucidated with reference to the embodiments described hereinafter. 

The invention is described further below with reference to an embodiment 
illustrated in the drawings, to which embodiment the invention is, however, not restricted. 
20 In the drawings, 

Fig. 1 is a diagrammatic top view of a wafer according to an embodiment of 

the invention. 

Fig. 2 is a section of the wafer according to Fig. 1, which is considerably 
enlarged compared to Fig. 1 . 

25 

Figure 1 shows a wafer 1 . The wafer 1 has semi-conductor characteristics in 
the known way. The wafer 1 is based on silicon. The wafer 1 can, however, alternatively be 
based on a polymer to obtain so-called polymer ICs with the aid of the wafer. 
30 The wafer 1 comprises a number of exposure fields 2. In Figure 1, the 

exposure fields 2 are shown without the components they contain. Figure 2 only shows two 
complete exposure fields 2 by means of broken lines. As Figure 2 illustrates, the wafer 1 has 
a number of intersecting and lattice-like dicing path sections 6A, 6B, 6C, 8A, 8B 8C, 8D in 
each exposure field 2. The wafer 1 further comprises a number of lattice fields 3 between the 
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dicing path sections 6A, 6B, 6C, 8A, 8B 8C, 8D, wherein each lattice field 3 contains one IC 
4. Each IC 4 includes a plurality of IC components as has been known for a long time. The 
IC components are not shown in Figures 1 and 2. Small areas of each IC 4 do not contain any 
IC components. 

5 The wafer 1 comprises a first group 5 of first dicing paths 6 and a second 

group 7 of second dicing paths 8. All of the first dicing paths 6 of the first group 5 run 
parallel to a first direction X indicated by a dot-dash line in Figure 1. All of the second dicing 
paths 8 of the second group 7 run parallel to a second direction Y intersecting the first 
direction X and likewise indicated by a dot-dash line in Figure 1. In the wafer 1, the first 

10 direction X and the second direction Y intersect at right angles. This is, however, not 

absolutely necessary, and the two directions X and Y can intersect at an angle other than 90°, 
for instance at an angle of 85°, 80°, 75° or 70°. All of the first dicing paths 6 have a first path 
width Wl. All of the second dicing paths 8 have a second path width W2. In the wafer 1, the 
two path widths Wl, W2 are different, the first path width Wl being less than the second 

15 path width W2. This is, however, not absolutely necessary, and the two path widths Wl and 
W2 may be equal, which is usually preferred. It is also possible to choose a first path width 
Wl larger than the second path width W2. The first dicing paths 6 comprise several first 
dicing path sections 6A, 6B, 6C arranged consecutively in the first direction X, while the 
second dicing paths 8 comprise several second dicing path sections 8A, 8B, 8C, 8D arranged 

20 consecutively in the second direction Y. The first dicing paths 6 and the second dicing paths 
8 are provided and designed for the subsequent segregation of the lattice fields 3 and thus of 
the ICs contained therein. 

With regard to the dicing paths, it should here be mentioned that in a wafer 
wherein the first dicing paths and the second dicing paths intersect at an angle other than 90°, 

25 a third group of third dicing paths can be provided, resulting in a wafer with triangular lattice 
fields and triangular ICs. In this case, the design can be so chosen that the dicing paths of the 
three groups intersect at an angle of 60°, giving the lattice fields and the ICs the planar shape 
of an equilateral triangle. This is, however, not necessary, because other angular relationships 
and thus other triangle shapes are feasible as well. The first, second and third dicing paths can 

30 have equal or different path widths. 

Each exposure field 2 has a first edge Rl, SI, Tl, Ul, VI, Zl extending 
parallel to the first direction X and a second edge R2, S2, U2, V2 extending parallel to the 
second direction Y and lying opposite the first edge Rl, SI, Tl, Ul, VI, Zl. The first edge of 
a viewed exposure field 2 and the second edge of an exposure field 2 arranged immediately 
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adjacent to the viewed exposure field 2 in the second direction virtually coincide. The lower 
edge in Figure 2, i.e. the second edge, and the right-hand edge of each exposure field in 
Figure 2 coincide with lower and right-hand edges of lattice fields 3, which lattice fields 3 
adjoin the lower and right-hand edges of the exposure fields 2, but for a high level of clarity 
5 these coinciding edges are shown separately in Figure 2, using broken and dot-dash lines. 

The wafer 1 comprises control module fields, each of which contains an 
optical control module. The provision of optical control modules on a wafer as such has been 
known for some time. These optical control modules contain square or rectangular 
interference fields detectable, depending on size, either by the naked eye or by computer- 

10 aided detection devices and used for mask adjustment and layer thickness testing. The design 
of the control module fields and the optical control modules contained therein in the wafer 1 
according to Figure 1 is described in detail below with reference to Figure 2. 

In the wafer 1 according to Figures 1 and 2, two control module fields Al, A2, 
Bl, B2, CI, Dl, D2, El, E2, Fl are assigned to each exposure field 2. Each of the control 

15 module fields Al, A2, Bl, B2, CI, Dl, D2, El, E2, Fl runs parallel to the first direction X 
and thus to the first dicing paths 6. Each of the control module fields Al, A2, Bl, B2, CI, 
Dl, D2, El, E2, Fl contains an optical control module. An optical control module of this 
type has a known three-dimensional structure, because a control module component is 
implemented in each process step, with the result that at least a control module component of 

20 an optical control module which is implemented in a last process step is visible from outside 
of the wafer 1 or detectable by means of a computer-based detection device, whereas any 
control module components of a control module which have been implemented in a process 
step executed before the last process step are not visible or detectable from outside of the 
wafer. In Figure 2, the control modules in the control module fields Al, A2, Bl, B2, CI, Dl, 

25 D2, El, E2, Fl are identified by the reference numbers OCM-A1, OCM-A2, OCM-B1, 
OCM-B2, OCM-C1, OCM-D1, OCM-D2, OCM-E1, OCM-E2, OCM-F1. Reference 
numbers for the control module components are only entered for the optical control module 
OCM-A2 in Figure 2. The control module components located deeper inside the wafer 1 and 
therefore less visible from outside of the wafer 1 and indicated by broken lines have been 

30 given the reference numbers 10, 1 1, 12, 13, 14, 15, 16, 17, 18 and 19. The two control 

module components located higher in the wafer 1 and therefore visible from outside of the 
wafer 1 have been given the reference numbers 20 and 21. 

As Figure 2 indicates, a first control module field Al,Bl,Cl,Dl,El,Flof 
each exposure field 2 is located in the edge area of the exposure field 2 in question and 
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immediately adjoins the first edge Rl, SI, Tl, Ul, VI, Zl of the exposure field 2 in question, 
and the first control module field Al, Bl, CI, Dl, El, Fl of each exposure field 2 lies 
between the first edge Rl, SI, Tl, Ul, VI, Zl and a row of lattice fields 3 extending parallel 
to the first direction X. Each first control module field A1,B1,C1,U1,V1,Z1 lies in a first 
5 dicing path section 6A, 6B, 6C and thus in a first dicing path 6. 

As Figure 2 further indicates, a second control module field A2, B2, D2, E2 is 
located within the exposure field 2 in question. Each second control module field A2, B2, 
D2, E2 lies at a preset distance from the second edge R2, S2, U2, V2 of the exposure field 2 
in question between two rows of lattice fields 3 extending parallel to the first direction X and 

10 arranged next to one another in a first dicing path section 6A, 6B, 6C and thus likewise in a 
first dicing path 6. The wafer 1 is so arranged that the second control module field A2, B2, 
E2 of each exposure field 2 immediately adjoins the row of lattice fields 3 extending parallel 
to the first direction X, which row of lattice fields 3 adjoins the second edge R2, S2, U2, V2, 
which second edge R2, S2, U2, V2 virtually coincides with the first edge Rl, SI, Ul, VI. 

15 The wafer 1 offers the great advantage that each control module field Al, A2, 

Bl, B2, CI, Dl, D2, El, E2, Fl is located in a first dicing path 6, wherein each of the dicing 
paths 6 provided for this purpose contains only one control module field Al, A2, Bl, B2, CI, 
Dl, D2, El, E2, Fl and thus only one control module OCM-A1, OCM-A2, OCM-B1, 
OCM-B2, OCM-C1, OCM-D1, OCM-D2, OCM-E1, OCM-E2, OCM-F1, so that all of the 

20 first dicing paths 6 can be and therefore are designed narrow. In a wafer 1 according to 

Figures 1 and 2, all first dicing paths 6 have a first path width Wl of 60 |Lim. The first path 
width may alternatively be 70 \im or 50 (xm or 40 jam or even less, for instance 30 jam or 20 
jam or in future technologies even only 10 jam, because the first path width Wl is essentially 
not determined by the width of the optical control modules, but by the cutting or separation 

25 equipment with which the wafer is cut or divided to segregate the ICs. 

With regard to the control modules OCM-A1, OCM-A2, OCM-B1, OCM-B2, 
OCM-C1, OCM-D1, OCM-D2, OCM-E1, OCM-E2, OCM-F1, it should finally be mentioned 
that the control modules OCM-A1, OCM-A2, OCM-B1, OCM-B2, OCM-C1, OCM-D1, 
OCM-D2, OCM-E1, OCM-E2, OCM-F1 preferably have the dimensions stated below, i.e. a 

30 dimension of 10.0 (xm to 60.0 |Lim in the first direction X and a dimension of 10.0 jam to 35.0 
|Lim in the second direction Y. Actual dimensions depend on the technology used. 

In the wafer 1, the surface areas of the ICs 4 are slightly smaller than those of 
the lattice fields 3. The surface areas of the ICs 4 may, however, be equal to the surface areas 
of the lattice fields 3 if preferred. 
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In a wafer according to the invention, three, four, five, six or more control 
module fields can be provided instead of a total of two control module fields per exposure 
field. 

It can finally be mentioned that the wafer 1 further includes so-called process 
5 control modules (PCMs) located in the second dicing paths 8 running parallel to the second 
direction 8. A solution as described in patent specification WO 02/069.389 A2 can, however, 
be provided as an alternative. 



